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Abstract
· AIM:Toidentifyriskfactorsforthedevelopmentof
posteriorsynechiaeoftheiris (PSI)after23-gauge
phacovitrectomy.
· METHODS:Aretrospectivechartreviewwasperformed
inconsecutiveAsianpatientstreatedwith23-gauge
phacovitrectomywitha3-pieceintraocularlens(IOL)or
asingle-piece4hapticsIOL.
· RESULTS:Atotalof263eyesfrom242patientswere
includedinthestudy.PostoperativePSIwasidentifiedin
16 (6.1%)eyes.Inmultivariateanalysis,C3F8gas
tamponade,oiltamponade,andlongoperationtimewere
significantlyassociatedwithPSIformation.Therewasno
differenceintheincidenceofPSIbetweenthegroups
usingtwodifferenttypesofIOL( =0.779).
· CONLUSION:C3F8gasoroiltamponadeandlong
operationtimeincreasedtheincidenceofPSIafter23-
gaugephacovitrectomy.Thesingle-piece4hapticsIOL,
inlieuofa3-pieceIOL,maybeinsertedintothe
capsularbagwithacomparableincidenceofPSI.
· KEYWORDS: complication;intraocularlens;
phacoemulsification;vitrectomy
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INTRODUCTION
P
hacoemulsificationduringparsplanavitrectomy(PPV)
isacommonlyacceptedsurgicalprocedureforpatients
withvitreoretinalproblemsandcataracts;however,oneof
thecomplicationsofthisprocedureisformationofposterior
synechiaeoftheiris(PSI),whichmayleadtoadecreasein
visualquality,difficultiesinperipheralretinalexamination
duetotheimpairmentofpupillarymovement,andrarely
secondaryangle-closureglaucoma
[1].Inourpreviousstudyon
eyestreatedwith conventional20-gaugePPVand
phacoemulsification,preoperativePSI,C3F8gastamponade,
postoperativeanteriorchamberfibrindeposition,anda
single-pieceintraocularlens(IOL)wereshowntoincrease
theincidenceofpostoperativePSI
[2].PSIdevelopedin18.9%
ofeyesinthe3-pieceIOLgroupand34.0%ofeyesinthe
single-pieceIOLgroup(=0.041)
[2].Recently,theoperation
environmenthaschangedradicallywiththedevelopmentof
newsurgicalinstruments.Transconjunctival sutureless
23-gaugePPVhasreplacedconventional20-gaugePPVfor
mostvitrectomycases.Ithasbeenreportedthatthe23-gauge
systemprovidesreducedsurgicaloperationtimeand
postoperativeinflammationcomparedtothe20-gauge
system
[3-7].Therefore,theaspectofpostoperativePSI
formationwouldhavebeendifferentwhenusing23-gauge
system.Inaddition,the3-pieceIOLissomewhatdifficultto
usewhenitisinsertedintothebag. Becauseofitseaseof
insertionanditsstabilityinthecapsularbag,asingle-piece4
hapticsIOLhasgainedpopularitywhencataractsurgeryis
combinedwithPPV
[8-10].
Theprimarypurposeofthisstudywastoevaluateriskfactors
forPSIincombinedtransconjunctivalsutureless23-gauge
PPVandclearcorneaphacoemulsificationwithanin-the-bag
IOLinsertion(23-gaugephacovitrectomy).Inaddition,we
comparedtheincidenceofpostoperativePSIbetweenthe
groupswithtwodifferenttypesofIOL(3-pieceIOL
single-piece4hapticsIOL).
SUBJECTSANDMETHODS
ApprovalwasobtainedfromtheKoreaUniversityAnsan
HospitalInstitutionalReviewBoard,Ansan,Korea.All
843researchanddatacollectionfollowedthetenetsofthe
DeclarationofHelsinki.Theprocedureswerefullyexplained
toeachpatient,andeachprovidedwritteninformedconsent.
Subjects
Caseselectionanddatacollection Weretrospectively
reviewedthemedicalrecordsofconsecutivepatientstreated
withphacovitrectomybyonesurgeon(KimSW)attheKorea
UniversityAnsanHospital,Ansan,Korea,between
September 2008 andAugust2012.Exclusioncriteria
includedafollow-upperiodoflessthan3mo,intraoperative
capsularradialtears,posteriorcapsularinjury,zonular
dehiscenceleadingtoIOLdecentering,andsurgeryforocular
trauma( cornealorsclerallaceration,traumaticretinal
detachment,traumaticcataract,ortraumaticlensdislocation).
Preoperativedata,includingage,gender,ahistoryofdiabetes
oruveitis,presenceofdiabeticretinopathy(DR),presenceof
retinalnewvessels,presenceofpreoperativePSI,presenceof
neovascularizationoftheiris(NVI),anteriorchamberdepth
(ACD),axiallength(AL),andmajorindicationsfor
vitrectomywerecollected.Intraoperativedata,includingIOL
type,number ofendolaserphotocoagulation,typeof
tamponade,andthetotaloperationtimeofphacovitrectomy
(min), andpostoperative data,includinghistoryof
postoperativeanteriorchamberfibrinformation,werealso
obtained.
Definitionofposteriorsynechiaeoftheiris PSIwas
detectedbyslit-lampbiomicroscopy.APSIwasdefinedas
beingpresentwhenitwasrecognizedover30degreesofthe
pupillarymarginafterpupillarydilationwithtropicamideand
0.5%phenylephrinehydrochloride(Mydrin
® -P,Santen
PharmaceuticalCo.,Ltd,Osaka,Japan)attwoormore
examinationsconductedduringtheinitialthreepostoperative
months
[11].Transientsynechiaeorthosereleasedbypupillary
dilationwereexcluded.
Methods
Alloperationswereconductedunderlocalanesthesia.Inall
cases,23-gaugetrocarsandcannulas,anAssociateDORC
posteriorvitrectomysystem(DORC,Inc.,Zuidland,
Netherlands),aStellarisphacoemulsificationsystem(Bausch
andLomb,Rochester,NY,USA),andabinocularindirect
ophthalmo-microscopesystem(Oculus,Wetzlar,Germany)
wereused.Alleyesunderwentimplantationofa3-piece
hydrophobicacrylicIOL(Tecnis
TM AcrylicIOLZA9003;
AbbottMedicalOptics,Inc.SantaAna,CA,USA)ora
single-piecehydrophilic4hapticsIOL(AkreosMI60;
Bausch&Lomb,Rochester,NY,USA).Inmorerecent
cases,single-piece4hapticsIOLswereused.
Atfirst,transconjunctivalcannulaswereinsertedina
two-stepprocedurethroughtheparsplanainthe
inferotemporal,superonasal,andsuperotemporalquadrants.
Thecannulasweretemporarilyclosedwithplugs,andthe
infusionwas closed whilethetemporalcorneal
phacoemulsificationwasperformed.A2.75-mmtemporal
clearcornealincisionwasmaderegardlessofIOLtype.After
a5.0to5.5mm-sizedcontinuouscurvilinearcapsulorhexis
wascreatedusingabent27-gaugeneedleandcapsulorhexis
forceps,hydrodissectionandhydrodelineationofthelens
wereperformed.Thelens wasremoved usinga
phaco-handpiece.AftertheIOLwasinsertedintothe
capsularbag,thecornealincisionwassecuredusingasingle
10-0nylonsutureandtransconjunctivalsutureless23-gauge
PPVwasthenperformed.Triamcinoloneacetonidewas
injectedintraoperativelyinallcasesaftercoreandperipheral
vitrectomytovisualizetheremainingperipheralvitreousand
vitreoschisisorepiretinalmembrane(ERM)attheposterior
pole.Then,triamcinoloneacetonideinthevitreouscavity
wasremovedasmuchaspossible.Completeremovalofthe
fibrovasculartissuewasattemptedineverycaseinwhich
fibrovascularproliferationwas notedineyeswith
proliferativeDRorretinaldetachment.TheERMorinternal
limitingmembranewaspeeledineyeswithmacularpucker,
macularholes,or macularedema.Endolaser
photocoagulationusinganargonlaserwasaddedwhen
necessary.Bleedingduringvitrectomywascontrolledby
diathermyorbyincreasingtheinfusionpressure.Ifoilorgas
tamponadewasrequired,anendotamponadewasperformed
attheendofthesurgerywith14%C3F8gasor1300CS
siliconeoil. Subconjunctival injectionof steroidsor
antibioticswasnotperformedattheendofthesurgery.
Early postoperative management Allpatientswere
dischargedfromthehospitaloneortwodaysaftersurgery.
Patientswithgastamponadewereinstructedtokeepinthe
face-downpositionforonemonth;however,thisduration
wascustomizedaccordingtothepatient'sgeneralandocular
condition.Theroutinepostoperativeregimenincluded
instillationofa1%prednisoloneacetateophthalmicsolution
andmoxifloxacinophthalmicsolutioneverytwohoursduring
theday.Dexamethasoneointmentwasappliedbefore
sleeping.Frompostoperative10d,patientsweretreatedwith
1%prednisoloneacetateophthalmicsolutionfourtimesaday
untilinflammatorycellsdisappearedfromtheanterior
chamber.
StatisticalAnalysis Statisticalanalysiswasperformedusing
SPSSversion20.0(SPSSInc.,Chicago,IL,USA).All
statisticsweretwo-tailed,and -valueslessthan0.05were
consideredsignificant.TheKolmogorov-Smirnovtestwas
usedtoverifythenormalityofthedistributionofcontinuous
variables.Forcomparisonbetweengroups,theChi-square
analysisorFisher'sexacttestwasusedforcategorical
variablesandthe -testorMann-Whitney testwasused
for continuousvariables.Toidentifyrisk factorsfor
postoperativePSI,multivariatelogisticregressionanalysis
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wasconducted.Oddsratios(ORs)and95%confidence
intervals(CIs)werecalculated.
RESULTS
Duringthestudyperiod,322eyesunderwent
phacovitrectomyusingthe23-gaugeTSVsystem.Ofthese,
59eyeswereexcludedbecauseofearlylosstofollow-up(28
eyes),capsularorzonularproblems(25eyes),andocular
trauma(6eyes).Finally,atotalof263eyesfrom242Asian
patientswereincludedinthestudy.Therewerenocasesin
whichirisretractorwasusedorradialirisspincterincision
wasperformedtostretchthesmallpupil.Themeanageof
included patientswas61.3 依13.07y.Thetwomajor
indicationsforsurgerywereERMandvitreoushemorrhage
associatedwithDR,followedbyrhegmatogenousretinal
detachment(RRD)andretinaltractionassociatedwithDR
(Table1).
Afterphacovitrectomy,PSIdevelopedin16(6.1%)oftotal
263eyes.Therewerenosignificantdifferencesbetweenthe
groupswithandwithoutpostoperativePSIinmeanage,
gender,historyofdiabetes,lateralityoftheeye,meanAL,
meanACD,presenceofDR,presenceofretinalnewvessels,
presenceofpreoperativePSI,presenceofNVI,IOLtype,
historyofendolaser photocoagulation,orhistoryof
postoperativeanteriorchamberfibrinformation(Table2).
However,numberofendolaserphotocoagulation,historyof
gasoroiltamponade,andoperationtimeweresignificantly
differentbetweenthetwogroups( =0.035, <0.001,and
<0.001respectively).Six(2.3%)oftotal263eyeshada
historyofuveitisandalloftheseeyesunderwentvitrectomy
duetovitreousopacity.PostoperativePSIdidnotdevelopin
anyoftheseeyeswithahistoryofuveitis.
Inasubgroupanalysisoftheeyesthatunderwentgasoroil
tamponade(=89),postoperativePSIdevelopedin15
(16.9%)cases.Onlyoperationtimewassignificantly
differentbetweenthegroupswithandwithoutpostoperative
PSI(=0.018,Table3).Inasubgroupanalysisoftheeyes
whoseunderlyingsurgicalindicationwasretinaltraction
associatedwithDRorRRD ( =46),postoperativePSI
developedin11(23.9%)casesandallcasesunderwentgasor
oiltamponade(Table4).MeanACDwasshallowerinthe
groupwithpostoperativePSI( =0.020).
Table5showsacomparisonofcharacteristicsbetweenthe
groupswithtwodifferenttypesofIOL.EyeswithDRor
retinalnewvesselsweremorecommoninthegroupusing4
hapticsIOL( =0.014and =0.002respectively).
Multivariatelogisticregressionanalysiswasperformedusing
severalvariablesincludingage,gender,presenceofDR,
presenceofretinalnewvessels,AL,ACD,IOLtype,number
ofendolaserphotocoagulation,tamponadetype,and
operationtime.C3F8gastamponade,oiltamponade,and
longoperationtimeweresignificantlyassociatedwith
postoperativePSIformation(Table6).TheORofC3F8gas
tamponadeforpredictingpostoperativePSIformationwas
29.7(95%CI=3.28to269.07),theORofoiltamponadewas
27.0(95%CI=1.28to567.61),andtheORofoperatingtime
(min)was1.02(95%CI=1.00to1.04).
DISCUSSION
PSIareformedfromfibrousmetaplasiaoftheinflamediris
tissuecausedbyearlypostoperativeiritis
[12,13].Inthepresent
study,theincidenceofPSIwas6.1%.Inourpreviousstudy,
theincidenceofPSIwas23.5%,andotherstudiesreporteda
frequencyofPSIformationafterphacovitrectomybetween
7%and30%
[2,11,14-18].Itisdifficulttocomparetheincidenceof
PSIinthepresentstudywiththeresultsofotherstudies
becauseofthedifferentstudydesign,subjectcharacteristics,
andsurgicaltechniques.Patientdemographiccharacteristics
couldbeanimportantexplanationforthelowincidenceof
postoperativePSIinthisstudy.Themostrelevantsurgical
indicationsinthisstudywereERMandDR-associated
vitreoushemorrhage,whichcomprised63.5%ofallcases.
Generally,theseindicationsarenotconsideredchallenging
fromasurgicalpointofview,resultinginlesssurgical
traumaandinflammationwithinarelativelyshortoperation
time. No tamponadewithalackofmajor surgical
complicationsistheusualsurgicalscenariointhesecases.In
addition,theuseofthe23-gaugesystem,whichprovides
reducedsurgicaloperationtimeandlesspostoperative
inflammationcomparedtothe20-gaugesystem,mayhave
affectedtherelativelylowincidenceinthisstudy
[3-5].
AnotherreasonforthelowincidenceofPSImaybethetype
ofIOLusedinthepresentstudy.Previously,weinserteda
3-piecehydrophobicacrylicIOL(AcrysofMA60BM;Alcon
labs,FortWorth,TX,USA)orasingle-piecehydrophobic
acrylicIOL(AcrysofSA60AT;Alconlabs,FortWorth,TX,
USA).PSIdevelopedin18.9%ofeyesinthe3-pieceIOL
Table 1 Surgical indications and formation of postoperative posterior 
synechiae of the iris 
Postoperative posterior synechiae 
Indication 
No (n=247)  Yes (n=16) (%)
1 
Epiretinal membrane  102  3 (2.9) 
VH associated with DR  61  1 (1.6) 
Rhegmatogenous retinal detachment  20  8 (28.6) 
Retinal traction associated with DR  15  3 (16.7) 
Refractory diabetic macular edema  14  1 (6.7) 
VH associated with RVO  13  0 (0) 
Macular hole  10  0 (0) 
Vitreous opacity associated with 
uveitis  6  0 (0) 
VH associated with other diseases  4  0 (0) 
Retinal traction associated with RVO  2  0 (0) 
VH: Vitreous hemorrhage; DR: Diabetic retinopathy; RVO: Retinal vein 
occlusion. 
1Incidence of postoperative posterior synechiae of the iris in 
total cases of stated indication. 
 
845groupand34.0%ofeyesinthesingle-pieceIOLgroupin
thatstudy
[2].Asingle-pieceIOLwasariskfactorforPSI
formation.Ineyeswithgasoroiltamponade,theincidence
ofPSIwas32.6%(15/46)inthe3-pieceIOLgroupand
52.9%(9/17)inthesingle-pieceIOLgroup
[2].Inthepresent
study,weusedasingle-piece4hapticsIOLora3-pieceIOL.
Thesingle-piece4hapticsIOLseemedtobecomparableto
the3-pieceIOLintermsofpostoperativePSIformation.PSI
developedin5.6%ofeyesinthesingle-piece4hapticsIOL
groupand6.5%ofeyesinthe3-pieceIOLgroup.Eveninthe
subgroupanalysisofeyeswithgasoroiltamponade,there
wasnodifferenceinPSIformationbetweenthesingle-piece
Table 2 Comparison of characteristics between the groups with and 
without postoperative posterior synechiae of the iris 
Postoperative posterior synechiae 
Variable 
No (n=247)  Yes (n=16) (%)
1
 
P 
Age (a)  61.6–12.9  56.8–15.1  0.258 
Gender (n)      0.731 
M  128  9 (6.6)   
F  119  7 (5.6)   
History of diabetes (n)      0.491 
  No  118  9 (7.1)   
  Yes  129  7 (5.1)   
Laterality (n)      0.063 
  OD  126  12 (8.7)   
  OS  121  4 (3.2)   
Axial length (mm)  23.5–1.3  23.8–1.1  0.050 
Anterior chamber depth (mm)  2.91–0.55  2.72–0.99  0.709 
Diabetic retinopathy (n)      0.481 
  No  132  10 (7.0)   
Yes  115  6 (5.0)   
Retinal new vessels (n)      0.876 
  No  134  9 (6.3)   
  Yes  113  7 (5.8)   
Preoperative posterior 
synechiae (n)     
20.117 
  No  239  14 (5.5)   
  Yes  8  2 (20.0)   
Preoperative NVI (n)     
20.223 
  No  244  15 (5.8)   
  Yes  3  1 (25)   
IOL type (n)      0.779 
3-piece  130  9 (6.5)   
4 haptics  117  7 (5.6)   
Intraoperative endolaser 
photocoagulation
 (n)     
20.768 
No  63  3 (4.5)   
Yes  184  13 (6.6)   
Number of endolaser 
photocoagulation (n)  457–465  688–471  0.035 
Gas or oil tamponade (n)      <0.001 
No  173  1 (0.6)   
Yes  74  15 (16.9)   
Operation time (min)  70.9–32.5  113.1–45.4  <0.001 
Postoperative AC fibrin 
formation
 (n)     
20.201 
No  224  13 (5.5)   
Yes  23  3 (11.5)   
NVI: Neovascularization of the iris; IOL: Intraocular lens; AC: Anterior 
chamber. 
1Incidence of postoperative posterior synechiae of the iris in 
total cases of the stated indication. The Chi-square analysis or 
2Fisher’s 
exact test was used for categorical variables and the Mann-Whitney U 
test was used for continuous variables for comparison between the two 
groups. 
 
Table 3 Subgroup analysis in the eyes that underwent gas or oil 
tamponade 
Postoperative posterior synechiae 
Variable 
No (n=74)  Yes (n=15) (%)
1
 
P 
Age (a)  60.1–13.5  56.7–15.6  0.493 
Gender (n)      0.523 
M  46  8 (14.8)   
F  28  7 (20.0)   
History of diabetes (n)      0.423 
No  36  9 (20.0)   
Yes  38  6 (13.6)   
Laterality (n)      0.169 
OD  40  11 (21.6)   
OS  34  4 (10.5)   
Axial length (mm)  23.4–1.0  23.8–1.1  0.118 
Anterior chamber depth (mm)  2.92–0.53  2.62–0.94  0.313 
Diabetic retinopathy (n)      0.369 
No  40  10 (20.0)   
Yes  34  5 (12.8)   
Retinal new vessels (n)      0.673 
No  40  9 (18.4)   
Yes  34  6 (15.0)   
Preoperative posterior 
synechiae (n)     
20.336 
No  69  13 (15.9)   
Yes  5  2 (28.6)   
Preoperative NVI (n)     
20.999 
No  73  15 (17.0)   
Yes  1  0 (0)   
IOL type (n)      0.321 
3-piece  34  9 (20.9)   
4 haptics  40  6 (13.0)   
Intraoperative endolaser 
photocoagulation
 (n)     
20.698 
No  11  3 (21.4)   
Yes  63  12 (16.0)   
Number of endolaser 
photocoagulation (n)  674–594  712–477  0.591 
Tamponade type (n)     
20.999 
C3F8 gas  65  13 (16.7)   
Silicone oil  9  2 (18.2)   
Operation time (min)  86.8–39.6  114.1–46.8  0.018 
Postoperative AC fibrin 
formation
 (n)     
20.999 
No  62  12 (16.2)   
Yes  12  3 (20.0)   
NVI: Neovascularization of the iris; IOL: Intraocular lens; AC: Anterior 
chamber. 
1Incidence of postoperative posterior synechiae of the iris in 
total cases of the stated indication. The Chi-square analysis or 
2Fisher's 
exact test was used for categorical variables and the Mann-Whitney U 
test was used for continuous variables for comparison between the two 
groups. 
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4hapticsIOLgroupandthe3-pieceIOLgroup[13.0%
(6/46) 20.9%(9/43), =0.321].
Thesecomparableresultsofsingle-piece4hapticsIOLwith
the3-pieceIOLinPSIformationmaybeduetoits
mechanicalproperties.Themostprominentadvantageofthe
single-piece4hapticsIOLoverthe3-pieceIOLwasitsease
ofinsertionandthemanagementoftheIOLinthecapsular
bag,probablyresultingfromitsflexibilityandthinoptic
portion.Inspiteofitsflexibility,thefourlegsofthe
single-piece4hapticsIOLallowedittoremainstableinthe
capsularbagduringinfusionandaspirationafterIOL
insertionandduringthevitrectomyprocedure.Besidesits
fourhapticdesign,thesingle-piece4hapticsIOLhasa
10-degreehapticangleandawideareaattheoptichaptic
Table 5 Comparison of characteristics between the groups with 3-piece 
intraocular lenses (IOLs) and single-piece 4 haptics IOLs 
IOL type 
Variable 
3-piece (n=139)  4 haptics (n=124) 
P 
Age (a)  62.4–12.2  60.1–13.9  0.150 
Gender (n)      0.167 
  M  78  59   
  F  61  65   
History of diabetes (n)      0.181 
  No  72  54   
  Yes  67  70   
Laterality (n)      0.792 
  OD  74  64   
  OS  65  60   
Axial length (mm)  23.6–1.3  23.3–1.3  0.072 
Anterior chamber depth (mm)  2.83–0.66  2.97–0.49  0.081 
Diabetic retinopathy (n)      0.014 
  No  85  57   
  Yes  54 (38.8%)  67 (54.0%)   
Retinal new vessels (n)      0.002 
  No  88  55   
  Yes  51 (36.7%)  69 (55.6%)   
Preoperative posterior 
synechiae (n)     
20.524 
  No  135  118   
  Yes  4  6   
Preoperative NVI (n)     
20.346 
  No  138  121   
  Yes  1  3   
Intraoperative endolaser 
photocoagulation
 (n)      0.750 
  No  36  30   
  Yes  103  94   
Number of endolaser 
photocoagulation (n)  465–453  479–486  0.807 
Gas or oil tamponade (n)      0.292 
  No  96  78   
  Yes  43  46   
Operation time (min)  75.8–35.8  70.8–33.6  0.256 
Postoperative AC fibrin 
formation
 (n)      0.257 
  No  128  109   
  Yes  11  15   
IOL: Intraocular lens; NVI: Neovascularization of the iris; AC: Anterior 
chamber. The Chi-square analysis or 
2Fisher’s exact test was used for 
categorical variables and the  t-test was used for continuous variables for 
comparison between the two groups. 
 
Table 4 Subgroup analysis in the eyes whose underlying surgical 
indication was retinal traction associated with diabetic 
retinopathy or rhegmatogenous retinal detachment 
Postoperative posterior 
synechiae 
Variable  No (n=35)  Yes (n=11) (%)
1  P 
Age (a)  51.3–15.3  58.6–15.9  0.122 
Gender (n)     
20.494 
  M  21  5 (19.2)   
  F  14  6 (30.0)   
History of diabetes (n)      0.478 
  No  18  7 (28.0)   
  Yes  17  4 (19.0)   
Laterality (n)     
20.732 
  OD  19  7 (26.9)   
  OS  16  4 (20.0)   
Axial length (mm)  23.3–1.4  23.8–1.3  0.252 
Anterior chamber depth (mm)  3.05–0.43  2.40–1.00  0.020 
Diabetic retinopathy (n)     
20.486 
  No  20  8 (28.6)   
  Yes  15  3 (16.7)   
Retinal new vessels (n)     
20.732 
  No  19  7 (26.9)   
  Yes  16  4 (20.0)   
Preoperative posterior 
synechiae (n)     
20.999 
  No  31  10 (24.4)   
  Yes  4  1 (20.0)   
Preoperative NVI (n)       
  No  35  11 (23.9)   
  Yes  0  0 (0)   
IOL type (n)     
20.169 
3-piece  13  7 (35.0)   
4 haptics  22  4 (15.4)   
Intraoperative endolaser 
photocoagulation
 (n)     
20.999 
  No  4  1 (20.0)   
  Yes  31  10 (24.4)   
Number of endolaser 
photocoagulation (n)  862–633  845–439  0.877 
Gas or oil tamponade (n)     
20.169 
  No  8  0 (0)   
  Yes  27  11 (28.9)   
Operation time (min)  107.1–43.5  121.1–46.2  0.309 
Postoperative AC fibrin 
formation
 (n) 
   
20.999 
  No  29  9 (23.7)   
  Yes  6  2 (25.0)   
NVI: Neovascularization of the iris; IOL: Intraocular lens; AC: 
Anterior chamber. 
1Incidence of postoperative posterior synechiae of 
the iris in total cases of the stated indication. The Chi-square analysis 
or 
2Fisher’s exact test was used for categorical variables and the 
Mann-Whitney  U test was used for continuous variables for 
comparison between the two groups. 
 
847junction,whichresistedthebuoyancyoftheexpandinggas
andhelpedmaintainitsopticportionbehindtheirisplane
level
[8].Furthermore,beyonditsmechanicalproperties,the
hydrophiliccharacteristicsofthesingle-piece4hapticsIOL
maybeanotherreasonforthelowincidenceofPSIinthe
single-piece4hapticsIOLgroup.AmonandMenapace
[19]
demonstratedthathydrophilicsurfacesshowedcellular
reactionsinalowerpercentageofcasescomparedwith
hydrophobicsurfaces.
KnownriskfactorsofPSIarepreoperativePSI,gasoroil
tamponade,single-pieceIOLimplantation,postoperative
anterior chamberfibrindeposition,theexistenceof
proliferativeDR,andtheamountofphotocoagulation
[2,11,14,19].
Inthepresentstudy,C3F8gasoroiltamponadeandlong
operationtimeweresignificantlyassociatedwith
postoperativePSIformation.Longoperationtimemaybe
associatedwithincreaseofpostoperativeinflammationand
consequently,increaseofPSIformation.Asalreadynotedby
severalstudies,gasoroiltamponademayincreasePSI
formationduetothetighterappositionoftheIOLtothe
posterioririssurface
[2,11,15,20,21].Inpreviousourstudy,uveitis
history,preoperativePSI,andpostoperativeanteriorchamber
fibrindepositionweresignificantlyhigherinthegroupwith
postoperativePSI
[2].Butthesevariableswerenotsignificant
inthisstudy.Thismaybeduetolowincidenceof
postoperativePSIinthisstudyusingofthe23-gaugesystem.
Insubgroupanalysis,preoperativeACDwasshallowerinthe
groupwith postoperativePSI(Table4).Although
preoperativeACDwasnot significantforpredicting
postoperativePSIformationinmultivariateanalysis,the
shallowerpreoperativeACDmaybeassociatedwiththe
tighterappositionoftheIOLtotheposterioririssurface.
Therearecertainlimitationstothisstudy,includingits
retrospectivedesignandtheheterogeneityofsurgical
indicationsforvitrectomy.PSImaybeassociatedwith
intraoperativeunusualfindingsintheanteriorchambersuch
asprolapsediris,irisdamage,orbleedings.However,
retrospectivedesignofthisstudypreventedfurtheranalysis.
Thesurgicalindicationsforvitrectomyweresodiversethatit
wasdifficulttocategorizethemintosmallsubgroups.
Furthermore,evenforthesameindication,theseverityof
diseasewasdifferentandveryhardtopresentinasingle
scale.Therefore,wecouldnotdirectlyevaluatetheeffectof
eachdiseaseonPSIformation;however,wecouldassessthe
severityandtheeffectofthediseaseindirectlybyconsidering
varioussurgicalfactors.Inaddition,thesurgicalindications
forvitrectomymighthavesomedegreeofinteractionwith
tamponadetype,whichisoneoftheriskfactorsforPSI.For
example,macularholesorRRDsurgeryalwaysrequirean
endotamponade,whichmightincreasetheincidenceofPSIin
thesediseases.
Inconclusion,C3F8gasoroiltamponadeandlongoperation
time during23-gauge phacovitrectomyincreasedthe
possibilityofpostoperativePSIformation.Thesingle-piece4
hapticsIOL,inlieuofa3-pieceIOL,maybeinsertedinto
thecapsularbagtoachieveacomparableincidenceof
postoperativePSI.
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